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Project Abstract
What was the purpose of this research? What were the planned outcomes? What did you do to achieve them?
What were the actual outcomes?

Purpose of the research was to determine if Entylia carinata and Publilia concava are two
different species.
Planned outcomes going into the project was that the two weren't going to be different
species.
DNA was extracted from a certain amount of treehopper nymphs and adults and PCR were
run which ended up being inconclusive
Due to the PCR being inconclusive further research will continue. The main reason being
different Primers need to be used to get one band instead of multi-banded PCRs when it
comes to being run on gels

Treehopper species differential: Entylia carinata and Publilia concava
Matt Savage, Dr. Amy Runck (Faculty Mentor) Department of Biology,
Winona State University, Winona, MN

Methods
• Treehoppers were obtained from four different plant species in varying
stages of development. (Grey Headed Coneflower, Purple Coneflower,
Giant Ragweed, Joe Pye Weed.)
• DNA was extracted from both Entylia carinata and Publilia concava at
different stages of development.
• This DNA was then run on a gel and sequenced to determine significant
differences in genes.

Number of Nymphs

In certain areas in the Midwest United States ranges of Entylia
carinata and Publilia concava overlap. These treehoppers go through 5
different larval stages called instars before becoming adults. These
larval stages are extremely difficult to differentiate before the 5th
instar and quite difficult still at the 5th instar, it is only when they hit
adulthood that they look dramatically different. This begs the question
if they are in fact different species or could different environmental
factors such as the plants they lay their eggs on could be influencing
their appearance.

Figure 1: Four different plant species used to find Publilia concava and
Entylia carinata, Left to right Grey Headed Coneflower, Purple
Coneflower, Giant Ragweed, Joe Pye Weed.

Discussion and Future Work

Results

Introduction

Figure 2: Different instar stages of nymphs left
to right 3,4,5. Top row are Entylia carinata and
bottom row are Publilia concava.
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Figure 3: Numbers of nymphs at different stages found on
four different plant species , Left to right Grey Headed Coneflower,
Purple Coneflower, Giant Ragweed, Joe Pye Weed

Both Entylia carinata and Publilia concava undergo five instar
stages before developing into adults. These stages are very
similar in appearance as seen in Figure 2 until the 5th instar. Upon
reaching the 5th instar Entylia carinata develop a strong keel
when compared to Publilia carinata.
In Figure 3 the number of nymphs for instars three-five
were counted and separated by the plants in which they were
found on. It should be noted that the only plant of these four that
Entylia carinata lay their eggs on is the Giant Ragweed, the rest of
the plants are populated by Publilia concava.
Future work for this project will entail sequencing for each
species and the different instars to determine genetically if these
species are different as physically pre 5th instar they are
indistinguishable. If they are proven to be the same species
further work beyond that could include why they display such
vastly different phenotypes while possessing similar genetics.
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